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C. Data Survey Format
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Site Survey Iniormation

Survey data is needed to determine a historical basis of softwar
maintenance activity across several sites which support Air Force systems.

Briefly, the survey data to be collected includes:

a) Background data on each software system:
b) A high-level, subjective assessment by site personnel

of the adequacy (product, environment, life cycle process)
of the support for each major software system;

c) Actual software maintenance data (corrections, enhancements,
conversions) for each software system in as much detail as is
available. Information on each software problem corrected in
each block release since -delivery- is needed. This information
will be collected during the site visit.

This data will be used to determine:

a) the availability and consistency of such data;
b) the effort required to collect such data;
c) the utility of the data for use in a proposed software

supportability risk assessment methodology;
d) the potential for derivation of a general data collection

format for software maintenance data based upon the
availability, consistency, effort, and utility as above.

Software systems for which data is desired are indicated in It
accompanying list. Other suggested systems for which data might be availzb!e
will be added to the list as time to collect such data permits. Typically, It
should require no more than 30 minutes of a senior software person's time tz
complete the information for each software system. During the on-site visit it
would be beneficial to talk with each of the senior personnel completing t>.E

survey form, as well as the appropriate personnel maintaining the configura:% c
management status accounting information. In this way, problems with tne
assessment data can be resolved and maintenance data which is available on eca-
system can be efficiently collected.

C-2
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DEFINITIONS FOR SITE SURVEY

ATE - Automatic Test Equipment

CSCI - Computer Software Configuration Item

ICC - Initial Operational Capability

MA - Maintenance Action

OFP - Operational Flight Program

PMRT - Program Management Responsibility Transfer

S/W - Software

Software System - A set of software (specifications, programs, and data)
which constitutes a well-defined major function or group of
functions. Typical systems include avionics OFP, ground based
communications, missile guidance, simulation, threat generator,
ATE, and electronic warfare.

Software Delivery - That point in the software life cycle when the software
support function assumes responsibility for the "next- set of
configuration changes to the software (e.g., next block release).
This point is logically no later than PMRT, but could be as early
as IOC. This applies when a contractor or government agency assukes

the software support function.

Software Life Cycle Process Management - The policy, methodology, procedures,
and guidelines applied in a software environment to the software
development and support life cycle activities.

Software Configuration Management - A discipline applying technical and
administrative direction and surveillance to (1) identify and
document the functional and physical characteristics of a
configuration item, (2) control changes to those characteristics,
and (3) record and report change processing and implementation
status.

Software Maintenance Project Management - The sotware life cycle process
management applied during the support phase for the software to
accomplish specific software maintenance tasks which derive frcm
software problem reports or change requests.

Software Maintainability - The ease with which software can be changed in
order to: correct errors, add or modify system capabilities through
software changes, delete features from programs, and modify software
to be compatible with hardware changes.

C-3
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Software Supportability - A measure of the adequacy of personnel, resources
and procedures to facilitate: modifying and installing software,
establishing an operational software baseline, meeting user
requirements.

Support Personnel - A general term for personnel (military, DoD civilian, or
DoD contractor) whose skills are necessary to directly support
mission critical system software maintenance. Includes but is not
limited to management, technical, non-technical support, and
contractor personnel.

Support System - The automated system used to change, test, or manage the
configuration of mission critical system software and associated
documentation. Includes but is not limited to Host Processor,
Software Bench, Laboratory-Integrated Test Facility, OPeration-
Interated Test Facility, and Configuration Management System.

Support Facility - The physical facility resources that must be available for
the software support resources to accomplish a specific task(s).

Documentation - All of the written work describing operating and maintenance

procedures for a system.

Source Code - The form of the program code in its source language.

Consistency - A measure of the extent the software products correlate and
contain uniform notation, terminology, and symbology.

escriptiveness - A measure of the extent that software products contain
information regarding its objectives, assumptions, inputs,
processing, outputs, components, revision status, etc.

Expandability - A measure of the extent that a physical change to informatL,.
computational functions, data storage, or execution time can be
easily accomplished once the nature of what is to be cnanged is
understood.

Instrumentation - A measure of the extent that software products contain _-c
which enhance testing.

Modularity - A measure of the extent that a logical partitioning of software
products into parts, components, anc/or modules has occurred.

Simplicity - A measure of the extent that software products reflect the use
of singularity concepts and fundamental structures in organizat :.;v,
language, and implementation techniques.

Time to Complete MA - The time from formal notification (e.g., receipt of
anomaly report or software change request) of a software
maintenance request to the final disposition of that request
(e.g., change is integrated into the next release, or request
is denied).

C-4
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laseline 5oftware Supportability Profile - The set of 27 za-rs of numbers
(or any subset) determined by specifying the (time to completa
request, number of requests per unit time) pair for eacn request
category. A request category is the triple (type, priority,
complexity) where type is conversion, enhancement, or correc'
priority is emergency, urgent, or normal; ann 7omplexity is
high, medium, low.

Emergencv NA - an 'A caquir:in an1 mvailmble oer.cnnel'm e e
to correct the problem as soon as possible (e.g., 24 hours);
MIL-STD-1679 severity code I or 2: mission termination or severe
degradation

Urgent MA - an MA requiring next "block release" turnaround;
MIL-STD-lS/9 severity code 3: mission impact

Normal MA - cn MA not in the Emergency or Urgent categories;
MIL-5TO-1679 severity code 4 or 5: mission inconvenience

High Complexity MA - an MA where changes are in requirements, design, coce,
and test; or > 10% of CZCI is affected; or sevqral modules are
affected by the change (global changes); or the technical
nature of the change requires highly specialized personnel
skills; or the level of effort by personnel is large

'edium Complexity MA - an MA where changes are in design, code and test: or
> 1% of CSCI is affected; or at least two modules are affected
by the change (semi-local); or the level of effort by personnel
is average

.ow Complexity MA - an MA where changes are isolated to only one unit
(e.g., one module/compilation unit) of code; or no more than
i% of CSCI is affected; or the level of effort by personnel
ia minimal

Conversion (Adaptive) MA - Any change/effort to a software system which is
initiated as a result of changes in the environment(e.g.,hardware,
system software) in which the software system must operate.

nhancement (Perfective) MA - Any change, insertion, deletion, modification,
extension, and enhancement made to a software system to meet the
evolving needs of the user.

.7orrective MA - Any chanqe which is necessitated by actual faults (induceo or
residual) in a software system.

Fisk - The potential for realization of unwanted, negative consequences o: an
event.

=ftware Supportability- Risk - The probability at a civen point during

the software support phase that t-he so:ftware maintenance
activity specified by a biseline scftware supportability
profile can not be accomplished with the available software
support resources.

C-5



late: Site: S-urce ,f Data: Page 

I. S/W BACXGROUND DATA
(Complete for each S/V System)

-.1 IDENTIFICATION:
1.1.1 System:
1.1.2 5/W System: ..

1.1.3 S/W System Type (OFP,C3IEW,Simulator,Missile,ATE):

'.2 2ESCRIP7-ON:
1.2.1 Size(#CSCls,#Modu!es,#Source Lines):
:.2.2 List Docuentation Delivered ty Contractor and/or

Developed During Maintenance:

1.2.3 Language(s) & %.Use:
.2.4 Development Contractor Data:

Name(s):
Development period:
Personnel Time

1.2.5 Description of any Manor Life Cycle Events(contractor chanGe,m-;cr
odificationetc.) :----------------------------------

1.2.6 Personnel Currently Supporting 5/W System:

Total number:
List the number by skill level (I to 5) with I = Low, and 5 =
4Lev _ = ... Lev2_f . .__ .. _Lev4 = i ,LevS =

indicate approximate % of the time these personnel are dedicatec -7
support of this 5/W system:

1.2.7 Computer lystems Currently Supporting S/W Maintenance:
List computers/peripherals/. or a document containing informa:c:

indicate approximate % of the time these systems are dedicated to
support cf this S/W system: ---------------------------------------

1.2.8 Software Supportability Problems:
List any significant problems which affect this system's soft'-ware
supportability.

C-6



Date: ----- Site: ------- Source of Data: -------- Page 2

2. S/W ASSESSMENT DATA

.1 5/W PRODUCT MAINTAINABILITY ASSESSMENT
On a scale of -50 to 5O rate the 5/W System Product attributes:

worst ->! inadequate ! adequate ! <- best
--------------------------------- ------------ v

-50 0 50

Do not enter 0. At Delivery Current

2.1.1 S1W Documentation
2.1.1.1 Modularity ----- ----
2.1.1.2 Descriptiveness: -----------------
2. 1 .1.3 Consi.stency :----------------
2.1.1.4 Simplicity :----- ----
2.1.1.5 Expandabi lity :-----------------
2.1.1.6 Instrumentation:

2.1.2 S1W Source Code
2.1.2.1 Modularity ----- ----
2.1.2.2 Descriptiveness: -----------------
2.1.2.3 Consistency :----------------
2.1.2.4 Simplicity :----- ----
2.1.2.5 Expendability : -----------------
2.1.2.6 Instrumentation:

2.1.3 General 5/W Maintainability ----------------

.2 S.'W SUPPORT ENVIRONMENT ASSESSMENT
On a scale of -50 to 50 rate the S1W Support Environment Attributes:

worst ->!inadequate !adequate ! <- best
--------------- ------------ V

A -50 0 50

Do not enter-0. At Delivery Current

2.2.1 5/W Support Personnel ----- ----
2.2.1.1 Management ----- ----
2.2.1.2 Technical ------ ----
2.2. 1 .3 Support : - - - - - - - - -
2.2.1.4 Contractor

2.2.2 3/W Support Systems ----- ----2.2.2.1 Host Computer : -----------------
2.2.2.2 Software Bench:-----
2.2.2.3 Lab-Integ. Test: -----------------
2.2.2.4 Operational Sya: -----------------
2.2.2.5 Other (Specify): -----------------

2 .2 .3 5 /W S u p p o rt Fac ility - - - -- -- - - - -2.2.3.1 Office Space ----- ----
2.2.3.2 System Environ.:-----

2.2.4 General S1W Support Environment: ..... ----

C- 7



Date: Site: - - - - Source of Data: -- pe_

2.3 S/W LIFE CYCLE SUPPORT MANAGEMENT ASSESSMENT
On a scale of -50 to 50 rate the S/W Life Cycle Support anaerment:

worst -> ! inadequate ! adequate ! <- best
V------------ ---------- V

-50 0 50

Do not enter 0. At Delivery Current

2.3.1 5/W Confiauration 'cmt
2.3.1.1 Identification :-
2.3.1.2 Status Account.:
2.3.1.3 Config. Control:
2.3.1.4 Audit

2.3.2 S/W Maintenance Mgmt
2.3.2.1 Planning -------
2.3.2.2 Organization -------

2.3.2.3 Design Methods --
2.3.2.4 Coding Methods --
2.3.2.5 Test Methods :
2.3.2.6 Org. Interface -

2.3.3 General SWLC Support Management:

2.4 5/W SUPPORTABILITY ASSESSMENT

On a scale of -50 to 50 rate this system's overall software supportabl ty.

worst -> ! inadequate ! adequate ! <- best
v ------------ V .------------- V

-50 0 50

Do not enter_0. At Delivery Current

2.4.1 General S/W Supportability ----------

2.5 5/W SUPPORTABILITY RISK ASSESSMENT
On a scale of O(none) to !(certain), estimate the S/W Supportability R;sA

for this system: that is, estimate the probability that the baseline

profile of maintenance requests for this S/W System can not be completec

in a unit of time (e.g., year or block release ns is appropriate) given

the adequacy of the software product quality, software support environrnem:
and the software life cycle management.

At Delivery Current

2.5.1 5/W Supportability Risk ------

C-8



F Date: --- Site: - Source of Data: - - -- Page 4

3. DESIRABLE MAINTENANCE DATA FOR EACH SOFTWARE SYSTEM

.1 FOR EACH BLOCK RELEASE SINCE SOFTWARE DELIVERY
a. List of specific software changes implemented
b. Estimated person (configuration management, maintenance

project) effort
c. Actual person effort
d. Engineering Start and End dates
e. Time from Engineering End date till release was fielded

3.2 FOR EACH SOFTWARE CHANGE REQUE5T SINCE SOFTWARE DELIVERY
a. Id and description
b. Type (correction, enhancement, conversion)
c. Priority (emergency, urgent, normal)

d. Complexity (high, medium, low)
e. Estimated person (configuration management, maintenance

project) effort
f. Actual person effort
g. Configuration management open and close dates
h. Release in which change is or will be implemented

3.3 FOR EACH YEAR SINCE SOFTWARE DELIVERY
a. Number of software change requests carried

over from previous year
b. Number of software change requests opened

during current year
c. Number of software change requests closed

during current year

3.4 ADDITIONAL DATA OF INTERES7

a. Computer system resources (e.g., computer hours)
used for each release

b. Specific tradeoff factors which were required for each
release such as request priority, personnel availability
and experience, computer systems availability and adequacy

c. Major problems which led to delay or inefficiency in
completion of a release

C-9
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APPENDIX D

SYSTEM DATA

0.1 1ATRODUCTION.

a. This 3ppendix :ontains summaries of the r~w maintenance

support data gathered from the various -sites visited. The sites

visited include:

(1) NORAD Space Command, Colorado Springs, CO

(2) Warner Robins ALC, Robins AFB, GA

(3) Sacramento ALC, Sacramento, CA

(4) Castle AFB, CA

(5) Ogden ALC, Ogden, UT

(6) Oklahoma City ALC, Oklahoma City, OK

(7) Langley AFB, VA.

At each site, maintenance support data for several systems were

collected. Each system (e.g., F-16 at Ogden ALC) generally had

several software systems (e.g., FCC, SMS, RDR, HUD). For each soft-

ware system the maintenance support data consisted of background

data, evaluation data, and maintenance activity data on each block

release since the beginning of formal software system support

activity at the site.

b. The terminology developed to describe the data in a consistent

way across software systems is described in section 0.2 of this

D-1
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appendix and appendix B, Glossary of Terms. The actual data

collected, and in some cases interpreted from notes and appication

of the terminology constraints, are summarized in section 9.3 of

this appendix. The bulk of the analysis results presented in this

report ;s jeriveU from tie OaCd presented in this appendix.

D.2 TERMINOLOGY.

The Glossary of Terms, appendix 3, contains reasonably concise

definitions for the terms used in this report. However, there are

some caveats relative to the manner in which the actual data is
"molded" into the appropriately defined terms. This section is a

brief attempt to describe those caveats for the specific data items

used in section D.3 of this appendix.

D.2.1 Background Data.

a. There were considerable background 'data collected during the

individual interview sessions and from the data survey forms. The

more important background data (across software systems) are

summarized by software system in section 9.3. The Program Management

Responsibility Transfer (PMRT) date is officially when organic soft-

ware system support is supposed to begin. Many systems have not

undergone PMRT, but some have already begun the software support

function. In this case, the "delivery" date reflects this unofficial

beginning of the support function.

b. In some cases the organic support is a combination of several

organic organizations and/or perhaps a contractor. As much as pos-

sible, the personnel counts reflect actual maintenance support per-

sonnel, not the personnel which may be part of an ALC overhead

management function or a contractor function reoui~ed in order to

process an "official" release, because the software system has not

officially undergone PMRT. These actual software maintenance

9-?
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personnel are the management, technical, support, and contractor

personnel directly involved in the configuration management and/or

analysis, design, code, test of changes in a block release.

c. Major problem areas reflect the particular opinions of the

personnel interviewed, and may not reflect the opinion of other man-

agement on-site personnel.

D.2.2 Evaluation Data.

a. The evaluation data for each software system represented the

subjective opinion of the personnel completing each data survey form.

Each value represented the adequacy of the evaluated supportability

category on a scale from -50 (totally inadequate) to +50 (totally

adequate). The "0" value is the separator of "inadequate" and
"adequate". The transformation of values to AFOTEC's evaluation

scale 1 to 6 is illustrated in table D-1.

b. As an example of how to use table D-1, suppose the evaluated

score of the category SPW source code modularity is a 20. Then the

corresponding AFOTEC score oould be 4.5. This score (4.5) would

correspond approximately to a value midway between "generally agree"

and "strongly agree" values for the statement: "The modularity of

the source code is adequate."

c. The primary concern of the evaluation was to determine how the

supportability metrics compare (correlate) with the concept of sup-

portability risk. Unfortunately, the explana'ion of risk seemed to

be misinterpreted by many evaluation personnel. This has led to a

more precise statement of supportability risk as defined in the

glossary of terms. As applied to the site survey baselines, the

supportability risk is "the probability that the specified block

release cannot be accomplished within the available software support

resources." "At delivery" the block release would be the first block

0-3
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release. For "current" the block release would be the current one

being processed or, if no.ie were being prncessed, the next expected

block release.

J. The Focus of s: pportaoil'ty risk ;s pc"n t'e -isk to -cmDlete

the agreed upon changes in a block release as opposed to all

submitted change requests. This focus is required because very

little data exist concerning submitted change requests, except for

the consensus tnat there will "always' be more change requests than

could possibly be processed. The backlog estimates range from 20 to

200 percent at the current release change count.

e. Thus, the supportability risk being estimated is the risk of

being unable to complete a block release once the contents of a olcck

release have been essentially agreed upon during preliminary

analysis. "Unable to complete" is still a fuzzy term, but it

includes such things as changes being added and/or additional

resources (such as personnel, calendar time, support tools) being

required. If the user or any other personnel changes the scope of

the block release content in such a manner that the block release

will be late or more resources must be added to keep the schedule,

then the original block release was not completed as agreed upon.

The possibility of this nappening is the supportability risk.

f. [t is clearly realized that there is more to supportability

risk than is being measured by this data. However, it does aopear

that the concept of baseline maintenance support activity (charges in

a block release), supportability factors (software products, software

support environment, software life cycle management), supportability

factor metrics, and supportability risk (as defiied here) are reason-

ably consistent and related terms.

D-5
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D.2.3 Maintenance Activity Data.

a. Maintenance activity data are the set of all productivity

information concerning each block release of changes to a software

system. The data uoon which this report focus include:

(1) Release start and engineering completion dates

(2) Number of personnel available for direct support of the

block release

(3) Percentage of time these personnel are dedicated to this

software system

(4) Personnel overlap factor with other releases

(5) Number of changes in release

(6) Number of changes by type (correction, enhancement,

conversion)

(7) Number of changes by complexity (low, medium, high)

(8) Number of changes by priority (normal, urgent,

emergency).

b. The release start date is that date when analysis activity

related to the subject block release begins for which support per-

sonnel are required. Typically, this might be the date of the first

change request or perhaps the date when no more'change requests are

accepted for consideration. The engineering completion date is that

date when the engineering (including operational testing) part of the

block release is complete. Time for "kit" proofing, prom burning,

and creation of technical orders after completion of engineering is

0-6
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not included. There is usually additional time between the

engineering completion date, and the actual fielded date. In fact,

an engineering release may never be fielded.

z. The -umber :f personnel 's the count of those oersons assigned

in some direct capacity to the support of the software system. It
could be management, technical, support (technicians, librarian
clerks), or contractor personnel. The percentage of time these
people are dedicated to this software system as opposed to othe

software systems is required in order to determine "full time

equivalent" personnel available to support the software system. This

percentage dedicated does include time spent by these personnel per-

forming various "overhead" functions even if not directly related to
the software system. Thus, full time equivalent personnel time does

include certain overhead time not directly devoted to software main-

tenance acfivity. Such time would include:

(1) Vacations and sick leave

(2) Supporting outside interests such as test agencies and

user meetings

(3) Support of internal site functions such as internal

meetings, and organization training.

d. In addition to the available "full time equivalent" personnel,
it is necessary to account for any overlap by the same personnel in

supporting consecutive releases. If consecutive releases involve no

overlap, then this factor -s 1.0. if 50 percent Df the tme 4s soet

on each of the releases, then an overlap factor of 0.5 is used For

each release. In general, if the release dates (start and end) over-
lap for consecutive releases, then an overlap factor of 0.5 for the

duration of the overlapped time has been used. in other cases, time
may have been spent against a planned release which is not completed

D-7
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and thus never shows up as an overlap. This is totally subjective

and can only be accurately specified by the personnel familiar with

the given release. Updates to the specified overlap factor (as well

as any other data) will be solicited through a normal delphi tech-

nique with the software oersonnel who were the primary source for

this data.

e. The total number of changes in each release is very accurate

(except in a few rather obvious instances), and does represent the

number of official, documented, change requests (MIP, SPRs, DRs,

SMRs, and so forth, as appropriately named by the system's configur-

ation control procedures). The change request generally initiated

individual analysis, design, code, and test as well as integrated

block release analysis and test. The resulting changes to the soft-

ware system might be to one module or might be to many modules. The

changes to documentation and source code might involve everything

from changes to requirements, to simple one-line parameter updates.

Just because a change involves only one module does not necessarily

imply it is simple. The nature of'the change (e.g., development of a

state-of-the-art EW algorithm) might dictate much analysis and

design, but little code change. The complexity of the change is sub-

jectively defined in terms of scale values high, medium, low in

accordance with the combination of skill level of resources required,

amount of software product affected, and amount of resources

(personnel and support system) required by the change request.

f. Generally, the number of conversions was not delineated from

number of enhancements in the data. Although it was clear from the

interviews that much conversion activity is being done, the conver-

sions are usually included with enhancements and are not easily

separable.

g. Except for NORAD, the other sites (primarily ALCs) had only

NORMAL (i.e., routine) priority assigned to the change requests.
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Concern among ALC personnel for possible problems 4n adequate

response to non-normal priority change requests was indicated. The

issue of processing security sensitive changes which fall outside of

the "normal" request priority was also raised several times. An

estimate of 2 to 2 1/2 times normal change processing time was gien

for sensitive changes.

D.3 SURVEY DATA BY SITE.

a. The raw survey data are summarized in this section by site.

For each site, the data for each software system consist of back-

ground data, evaluation data, and maintenance activity data.

b. Table D-2 contains a list of the sites and software systems

for which data are included along with the application type of the

software system. This table has entries for 81 seoarate software

systems.

c. Table 0-3 contains the software s.'stems background raw data

and corresponds roughly to the information requested in section 1.2

of the site survey form (appendix C). These data are reported in six

parts. Part 1 is a summary of the data on size in terms of Computer

Software Configuration Items (CSCIs), modules, and number of source

lines in thousands (k). Part 2 is a list of the primary, secondary,

tertiary, and other programming languages in which the software

system is written. Approximate percent of source is listed for each

language. The dominant language is clearly assem'ler. Part 3 is a

list of system development data in the form of development con-

tractor, development period, and person years of effort. Most of the

calendar and effort data in part 3 are approximate. Part 4 is a
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summary of the number of personnel assigned to the system, an approx-

imate skill rating from 1 (low) to 5 (high), and an approximate

percentage of the time the assigned personnel are dedicated to the

subject software system as opposed to another software system. The

skilI level ;eneril!y -eflected a level of exoerience qith the

subject software. Part 5 is a partial list of the support systems

for the software and the percentage of time the support systems are

dedicated to tne subject software. Part 6 lists software sup-

portability problems reported by the support personnel interviewe-

during the survey ,isit.

d. Table D-4 contains the software supportability evaluation data

and corresponds to the information requested in section 2 of the site

survey form (appendix C). This table is separated into s:< parts.

The first three parts correspond to the software product, sof.ware

support facility and software support life cycle management evalua-
tion data for the "AT DELIVERY" system. The latter three parts cor-

respond to the similar evaluations for the "CURRENT" system. RaV

data values of -99 indicate data are missing. Raw data values of 99

indicate the category was not applicable for the subject systm. AII

categories in the software product and life cycle management evalua-

tions are applicable. Only a few in the software support facility

evaluation (e.g., contractor personnel, "other" support system, and

perhaps one of the support system environments) are possioly not
applicable. There may be a few typographical errors in the data as

to use of the 99 and -99 values, but all other data have been

validated against the information entered on the site survey form.

Note that there is generally one evaluation per software system. For

the F-4 software systems, multiple evaluations were oone. Th is w 1

be helpful for future analysis efforts.

e. Table D-5 contains tie software maintenance activity data as

reduced for commonality across software systems. Some of these data

are most subjective and need to be reviewed carefully by the

cognizant support personnel to improve accuracy.
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f. In particular, the various counts (total, type, complexity,

priority) are reasonably accurate if they exist. A zero for all

fields of type, complexity or priority indicates missing data. These

data would be very helpful if they could be obtained.

g. The release start date and engineering completion date correspond

to the release duration in months. Many of these dates are best

guesses. An improvement in accuracy would be a major improvement in

computation of the profile charts.

h. The number of personnel and the percentage of time dedicated

to the software system are essentially directly from the background

data (section 1.2.6 in the site survey form). Occasionally, these

data were missing or conflicted with information obtained during an

interview. In these cases a best guess was attempted. An improve-

ment in accuracy of these data would be a major improvement in

computation of the profile charts.

r. The percent dedicated to the release is doubly subjective

because it depends upon the accuracy of the release overlaps, and the

assumption that, given an overlap, the sharing of personnel is

distributed evenly (for each release across an overlap time period).

In addition, some of the "quicky" interim/urgent/emergency releases

were difficult to categorize. .The intent of this percent factor was

to reduce, in a reasonably logical and consistent manner, the person

time allocated against a given release when the same personnel were

being used across several releases for the scftware. As an example,

the NORAD software system releases were overlapped at least three to

a year over approximately il-month release cycles. Any better

estimate for this factor would also be a major improvement in compu-

tation of the profile charts.

j. The data in tables D-3, D-4, and D-5 represent a miJe varietj

of interesting information. The current analysis is based upon trese
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data. The future analysis to be included in the final draft report

will be based upon these data along with as much improved data as can

be solicited from the original evaluators and support personnel

interviewed.

D
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APPENDIX E

SYSTEMS DESCRIPTIONS

Because it is highly prooabie that all the software systems

reviewed in this study will not be familiar to the reader, this

appendix contains systems descriptions for most systems listed in

table E-I. For some systems, appropriate descriptions were not

available to the authors.

E-1



THE BOM CORPORATION 8DM/A-85-O51O-T

Table E-1

Software Systems Examined

SITE SYSTEM SOFTWARE SYSTEPM

NORAD CSS CSS
NORAD MOS MDS
NORAD MEBU MEBU
NORAD NCS NCS
NORAD SSC SSC
WR-ALC ALR-46 ALR-46
WR-ALC ALR-69 ALR-69
WR-ALC AN/ALQ-131 AGEOP
WR-ALC AN/ALQ-131 BTG
WR-ALC AN/ALQ-131 OFP
WR-ALC ALQ-131 UUT
WR-ALC APR-38 APR-38
WR-ALC B-52 EVS ATE ASQ-151
WR-ALC E-3A AVIONICS ATE AN/GSM-285(B)
WR-ALC E-3A AVIONICS ATE AN/GSM-285(W)
WR-ALC F-15 CC
WR-ALC F-15 RADAR
WR-ALC F-15 AVIONICS ATE ADTS,AIS
WR-ALC JTIDS ASIT/OCP
WR-ALC JTIDS E-3A AWACS/OCP
WR-ALC JTIDS SP/USER
WR-ALC JTIDS SYS EXERCISER
WR-ALC PAVE TACK AISF
WR-ALC PAVE TACK OFP
SM-ALC F.- I1D WEAP-NAV COMPUTER
SM-ALC F-I1IF WEAP-NAV COMPUTER
SM-ALC FB-IIIA WEAP-NAV COMPUTER
CASTLE AFB A T-4 A T-4 SIMULATOR
CASTLE AFB B-52 CPT
CASTLE AFB B-52 WST
CASTLE AFB KC-135 WST
O0-ALC F-16 FCC
O0-ALC F-16 HUD
O-ALC F-16 OFT
O0-ALC F-16 FCR
O0-ALC F-16 SM,
O0-ALC F-4 MDTS
O0-ALC F-4E AN/ARN-lOt
O0-ALC F-4G AN/ARN-1Ol
O0-ALC F-4G LRU-I/ACM
O0-ALC MINUTEMAN WING 11/2015
O0-ALC MINUTEMAN WING VI/HS-29
O0-ALC MINUTEMAN WINGS/HS-28
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Table E-1

Software Systems Examined (Continued)

CO-ALC LUE~A _:I SSAS/C.APS
00-ALC MINUTEMAN 11 WING V/HEG/RATS
00-ALC MINUTEMAN II WING VI/HEC/RATS
00-ALC RF-4 CAN/ARN-10l
OC-ALC ALCM LEVEL I TEST
OC-ALC ALCM LOADED PYLON TEST
OC-ALC ALCM OFP
OC-ALC B-lB CAOC
OC-ALC B-113 CiTS
OC-ALC B-113. EMUX
OC-ALC B-lB F/CGMS
OC-ALC 8-lB INS
OC-ALC B-lB ORS
OC-ALC B-52 BNST
OC-ALC B-52 FTSS
OC-ALC B-52 MG-i EXEC
00-ALC B-52 MC-2 EXEC
OC-ALC E-3 AINS
OC-ALC E-3A OMEGA
OC-ALC E-3A SMCP
OC-ALC E-3A SRCP
OC-ALC E-3A SRGSCP
OC-ALC GLCM OPS
OC-ALC GLCM4 M-DTO
OC-ALC GLCM MPT
OC-ALC GLCM OFP
OC-ALC GLCM1 ACS
OC-ALC SRAM OFP
TINKER E-3A AOCP
TINKER E-3A UTIL SUPP S/W
LANGLEY JTIOS ASIT/TPOCP
LANGLEY STRTS STRTS
LANGLEY TACS CAFMS
LANGLEY TIPI DC/SR
LANGLEY TIPI 1I/MARRES/TEREC
LANGLEY 407L HUGHES UTIL
LANGLEY 407L TBM UV:L
LANGLEY 407L iORP/IMPP
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SITE: R,
SYSTEN ::3
SOF7WRE SUBJSYSTEM :CSS
SOFTWARE 3U&SYSFEN 'T FE
DESCRIP'ICN:

The t 4ORAD Chevenne Mountain C:znca e;<>Cr1C) ai-ejre is

surv~eillance. issile Aa nia ,-*q rel atea~:Tm* ~ - -

NOS. 5SC, :35, MIEEU. _Rd"S

=ommncatirs interfaces aetwJeen prc jqrzofn e±emewe.
NEW1 zvtm and e::ternai w~ns it cnism a- H1cre~'ei,

Ev te k~b a s ig ta : -Ij~L~~tr-up-
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SOFTWARE SLB5S'tS7rl : MnDS
SCF7WJ~l E SLbSK5STE:1 7YP:E -E
2 E CRI TIC N:

7he NORAD C,-7eenne MOLH-tain ComPle ' kNcm'c) so- twtijre I
c~oln~oex ;-' :o-ifinufl1atjofsilectroanics svsterns 4,r -=~e

SLrvel 1 'e nissi e warning, -And related C-MlnLn C.1

NCS. SSC, 233, rAE3;L', and iMCS.

The MOd~lir DlSplay SLub-svsl~em (NDS:' cc~nsists oi-\ 'h~
consoles, nata Gen~era'. NC'." D22c4;tal C0JflpLt'rS. cr , ~ CU

-n ~nrnunCations Ccr~oration (R*iCC dviodhrcLr;~~
jon FACC an~d -ystem Devel,:i)nment- Corporation develoe
5o4 r ,- ; r mar 9. It provides the- WGRAD Comonuter S (sten N ZS

S~rd th ipc IL Ie an ce C ert er (3SC; w 1th thea rei ur~

Mar-MRnCM ne nmt,-ni -ce .- 1 ,17 t-ie E. i),-dcjec C:ZmrJUi'- r LC

t 'l NCMC. -- udtional' v, a CNCCF-RiD Remote Lizlav
7erMInal has teen est.-,bii1r- d wn.Lzh corzv,'es £~2~

acco-4ss to NCS cjata.
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-3:7Z : LZPAD

SCP-WF SUE:S'37E :ET
30F7W &,RE 3UDSYSTE!M 7FiF~E:
:ESCR I 'r T 7 N:

7h NORAD Chevenne Mountain Comrple.. (NCMC) sot~r is-
*:~ol 04 cCOMMUni catio ns-e1ectronic system's Y Qr soa*_-

sL~yel~emrissile warning, aflL reiatcd ccmmnict nr-
s~cocort iLhumCtlcn-.. T;-e 4ive major so~t4ar. us
'IOS. 3SC, CSS, MEE'J, ano MDS.

T7-e Mission Essenti ~ ~~kiOor Center P-ceBicz .kr.'j
D'ispliay Systern G"iEBLj/CCFD5 1 * consjiets Lot UJNTVPZC i.(_' sefIE
digital com~puters and associated diSplit ;hat-dwara. L.N1?C
standardo Qttware, MESU uniqu~e sootonre. ono CZSLS swJtwry.
7he NEEBU provi des back*uo to to-e NCRAL' Computer !wstem i53 Vr

t'-.c i'li~s:e War-ning Mission m#+ NuRA~D.
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T:T AJ QRME3u5 ''

l5C_0ccr7 urcv l . 7ne 1 L~ a~ P a 7 a r rL _S45 , BI T -

[7-;Ql~ ' c SIS~~t Ca Sv~~f i..S, Icr~ =000 0:- 1>i C!~J t a,~ W TC-2~ : 'I

ch1i3o a,., hrcL'are, relaced t-ZL:S stancarO s04cwra anQc

yo :c ti s ff s 'crt~ara*. 7h "C Cr~v 2e. -- .'4ZzbL ;

-nouL>irys camouLrer resouLrces Tor:cr ~r r czma- nc-

7e '4CS lueraions rDZ-amrs conri e a rflU~ lr ;:crt cT Q' tr nL

r~~~oc~a icc oueaedna caca. Tne -ceo reai-im IIM-' -> _0,

oveano s and iram i~niW daasuce _ -

-n- -vi r- me mu o c 'r rvs rra . 1 30 O -kf--d

;,Oer wae r'd *psr. 'err~ 15

-- n ut r urim'rL 1. ,,rm~'e : r s*~:~" , ,L L ' tz ± .c

'4 E- -flCZ .1; E S A i z o ~ o
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SCF7',om4FE 3LEST_=-! S

KF ~-.RE SiUEBOTE:! 7fE :C-E
WSOF PT I N:

-he NORAD Chavenre Mo~untain Loce iz ~~ Qr ~~I#

Ervi1>'ce. missile.~ Narflir. arno raite asommica i

.S.QCr -Un~zt1nr's. The 411ae ma~jor so-nre suosv sC-fl'- -

The nallwn SC functional arass are-L'f in tern-,s -

rawbi~ties reqatlrea to sowomrn tha~t area at~ the n11a1JC.

t " ~trod-In anic Suo ar _ or-.-Ldks f or aC:uLratLC. z~z,

;Jconti-QD ..14 SSC PrDC25s1 ra

'7" H~Lt~Iat!C ~ a CatlC W :eCrMC2: siat 1 1 eS

for automatica11v Iiclaty tct tr1weDrC) Qr>2cenzirw Z

= E-scr oservations. aFQ zwrrectirn And :rrsvlsaiw J-

satellit~e launches. gener-ationr a :nairr)1r- _o-~ zri

-ii-n c -e l rvc crk (2LUr:'. ti 1' 1C-me -:-Ame.

on. TIJ Lr~ nt c . nd 0 a> I .a rLc"q *a- or D: 7S! ±10 0-'

--- ensor rontroi Dr-' -es for oc.ri zri' swo'

- - ?~er An~id Oer-OrMainC 5&:S .. U7- -1n

-:)~n in Amu optimizin wo 2'-

-nal~ Isl -'--: as ":1 -

Al ZLICS1& ;-ZQLs P r J-2F A~ 1C w" w-

3 L IL 2 .: L; -:. 1

* : i -eol -no! c'St 1 'LI Z-

Mic AVOI. ,.- nf W)L zr-i 0, 4 S& '-~

-U Sa'<" L
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SCF7WRE SU@3STSEM L1\4
33C 2rW AR E S U bSYS TE M TPE:E
:ESCRIPTON:

4-L-46isa th~reat ..jrnina system. -he threat jarmrK2sva
is a sDtwr crogrammabl1 ra~dar warmn =- at 4jh i rt-- t. e

-I'nttothe :resence :) si~nals em&r-ainc ---cm tr :.al:

-ie i>tto enable t," _)otlns c:-? avc1~ance do s
C L. un? a ' ea 5 L, '
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SOPTW ,RE SUEDS"3STEM
ECF714ARE SUJBSYSTEM~ TYFE
IDESCR:PT ICN:

ALR-co'c is a threat jarnina system. The threat qripq' ~~
i-4scitare proara 1 nrable radnar warning set which zalert-i~
:1.tlc the oresence 04 signals eman~i-qc Tr>on trr;-a C-r

:dentity and relative bearing L)4~~- :~ra presc nt(?c :,
t ,e pilot to enable the cotions o-# -zvcidancFe anulDr u e
C OW1t er Me aSIreL-.
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3:TE: 1F
3'yS-El :-ZN, ZLQ-1T2

SOF7tasAFE BuESYSTT7ErI 'GO
SCFTMP E SL&ESYS-TEM 7',PFE :EW

Tine Z:erospace 'Sr-: Und EL.Uiipment n-eratxnig Sysltem ~Er
resident n)n the ~N-Uioand :)rovicles t~i~~:: -2

Z NALMI-.So, t-Asp 5cneCJLk4 er. sr-1 ancr*c tr2Z:
tr-I' ietns nd=, cnm.A7D 1n -et:Do a: sc;

u'.e operator LMitar A~CE :-j t..L SO-t are thraccLce:
0 r t.r $11
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is -r -t,,tJF--Aqr
- .- 1 F :r

"me 7 Li e 7, ,- e e =r A t :r ,5, iG i - n In er ac t ve .,r_,, -
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-3 TEA F, - L -

3CFTLWf:RE SUbS'STE-M :2FF'

3O-FTWARFE SUESSY-TEMi 7TYFF-
ES CR- I F T I CJN:

7 h e Co era z i ona I Fl 1i q ht Pr :) r>- i n ~rr 7, e 'ztoi'
et ec t ion. :n d har d war e r e LUr eq CC -L LD n d Lrf 1 -1

Cr)Lr- -t. -ns. T1-ese 1- -ir s r' bzed Dn ,A r *jrlu B
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3N, L44 J.U2-

PEJZTW. .F ELSTE - j

-n Urn U -Lnder 'Iesc LLUT Latr-; - i s resxcdenz --n :1'HEV

CzUxI pm4n en t ZcZrnT)ED1 t er , -' - -< -1 1 , " -,C3 tin-,e iT InM F
:ec-nnician in t!-te r'e--'" 7hoc T-z~ So; -,ar e orv -iscn

Q thz~cfI2lfl -;or SV5ZC'flW CFCC>C :lLIC xnci TRaUlt1 ;3OimC2J.
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5CFTWi RE 3LEIS'tSTEM A -
,30FTWARE 3LE'ySE!1F- : E
DESCr- F 71 ON:

7he Ap'R-72 HClnQ -and Warmlr'cg svstem is -omris-1ed a-r 41L
SLOSV'itafn5 av a t.Dta.1 0+ 2c "11e Fkepl-Acaal Jnir. -- e
~r 1Mr v S Lt)SY S t ams Lnclace: recel~er Set, .Qnt-cl d~c

31 gt Sy/stefm.
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~J7~'~R 5L E 5 E 1

E~Vk EL.S 3 3
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3CFTa4RESLES'r STEN AN,, 35i1 IbB
9Pr-W2RE StBSzrTEN TrPE :E

ZESC- T i; N:

je -: -4lrorne w'arning and Control System V-WACz: i.5s
ccmmunics:icon =. canter I" a *nailtceBsd

7H, sytem Includes Its associated !ctnd t~Jt S~;5
arc- eocxzcmenc. 77 air~or-e ecuipment is cztpcsea oT-
itiagrate4 computers and creir software. The arcu11SUPn'
ecuimment inclades sort~~are-driien simulators. ';rainErs, !,c
'zestz equipment. and coinouter narcware, so+tware. and r~t;i'
Co su-coort the E-7 computer resources. Eachl versi on 'ot E- -

sof tware consi sts or over 70 i nai ,i dual comouc: en oorams,
~ncuct~oroarams for Automatic Test Ecujoment klE,

AT :JOV.aes1 two major caoaciixais: to det.erminntaldz
**etner or not thle Unit Uder Test wLUF,- needs retaa-kr ano :-D
isolate Ithe fault in a failed LUlT to a lowver level . ATE

software is used #or system control, translation. chwcyouc. 3,20
ax ecuti on o-f test aromrams to arovide ATE Di acnosi sv aul t
isolation and Sucoor: zQ-!twere i-iaintenance.

4N/3-i1-S isa a gneneral ourpose. comouter-con tr-=l I sc
n-ucmac xc Test Systam comoosed or Beiang Q ) devel ozo~
and Warner Roins M) aeveloped software. :tIB 15 usca a0 One
necot level in conjunction with adapters, test mrocrams. r.:
arc ouH' fo tr fun ctional testing; ana "ACa tsOnaatOn Wo
,tiqit: and analoalhvbnid E-7 Avionics circuic cards.

adniion.it can oe used for on-i g eneration, e~ta r
,alidaticzn of test or-gaarns. casica±±y. thne ~TJ!E-
crovides power and signal SUtmu! L measursrnen:. -,n(a
-iwi :cninq to and from the bUT. Through tMe test uornmi Tmrc
=couter is used to control and scCuence test. c o ger'erata wu

ou± wus .'j.eecrm5 * and to anal vze cjuT r esoanse a Qnals
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-'S E , - 'IONLC. t-4E
SCPT7.J F E a!LjES'Y3EE?:1, .S -:t .

SORT~i,:F.E 5SSTE70 TrFE : "M
:.ESCRIF71cN:

mne E-: Df)r-mre warning ano L~cncrai System is
~r-coao~:' a ar sn:at iom no =ommano cojntrol. ord

p 'czmmu iaifmEt.f .iCI center in a mcooi-id 2 at1na -k:,7 air--raice.
* ;ie 3Y.-3tem iflnci'25s L't5 aSS0C1;AteQ ;r0LLI- SU~cort tcai'.ia~s

iamo cOlimment. The llrnorre eQU1Cr1nef)C is coi~sed .:)-r r~
incoraced comrputers and their sctre. Th-E orcurd sLLOIct't
eauinment includes s tware-ri~er Simnulators, crainer-i, mZ-kc
zest e~uiomnt. and compu~ter har-oware. sc+tware. anc i:a
':0 support the --Z- commuter resorces. Each versi on o4 E--
sc-t~are consists V~ over 7.. 1idividual Computer proranw
vinciding programs Vor utomatic Test EQUlpmnmt \,T~-

-.. ornovi.jes tvi na or -- a aCI ! L 1,2-: '_0 ne!7errnI -tk --a' a1dII
Nmetner or not tn-e Unit Under Test kobT) meeas repsic no -L

isostathe rault in a jaiiea LJUT to a !Qwer lev~el. TE
Bc-':v~are is u sed # or system con trol. tranfSil .tat n, cr!te-lct.

~~~stcnp4 test orograrns to or0V~aa ATE' Diagnosis; Foul::

,Eolati~r andlC SUDDJUrt SotLware Na rtz:nance.

7-e N. 1-Zis a gener-al QurPcDSe. cmua--oto a

.- m-Atic Tesz System fZom~oosed aj Eceinq V, weecoed sw-tmnrwa

arc neJrrner ;obims W'.J develooecl Fwi!-.-re. 1 t 1~ uS L at r-- :r' ka

wo~ leyel in conjunction~ winr adapters. itaaL mroqri:1s. .-
- wcanwoms -ur i~onna. tszsi,-' and t aul': isc1-.t1Cf1 at

a:i mr analoq~hvorid E-7 Qvionics circu:t caras.!-
~2C ::r'i~ca:n be u.sed rar on-i r'e generati on.* eati: an.-

.,,;mrimn oh tesc wrograms. B-asicall.y, the mN" 3 =1i-Z
wrcoes acwr ano sig~nal sti muli. * feasurfflent. zaild

lcclmoto amid trom thne UjUT. Thrrough th-e zest orourien. 'E

7-o17oL1Lt~r is uised to con trol a~nd sequeceC tet. *: qto -ar at? U'-
~.it~ijS LkaejormTs. nom to anaivze aLui resoF3C 'Eia.
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LLD

. .I -

---STEMl : F 1
SOFTW,'.RE SLJSSTEM : "C

30P-Wo RE 3EU&SYGEM TiPFE :)F:
- EECR:P ~TIGCN:

7*7e :-15. desiaoned and 11ma_L-aitUred ov McoDonnell Prrr~t
:n:mlznrl M,.fI4r"- ,IS a SIMole Seat. t~qrn trbo-a. air

SL.pr-lrltV - icnler w-eiQhnm aDcczt 4 t*,'.it'J UOL~nd5 J.s fQ
:nZi devei oo aapr> 1mateiv .QC fLtfldB 1 nr.t .2acr.

isin the M~ach .Ccass. "-rMaMent _MniUdes 4 4 JM - 7 Ea':.

'+ r -1-7y GiiiC W lcrs, ano a .'r!iT QU11~tf. I - p r Ifna r' n 1 :
.3- the t -15 I s air-oar comnbat NJ1 th QrOL~nd attack~ as a
= ec n oarY zao ac 1 1 1 t.

-The F-15 Central COMP~Lter (CC) is an 1E41 deveicped qefleril
Q Lr_3OS e. s t or ad m r ogram . z I mn 1ex, hn2.h sp e eo. diia .AIna':t h e
- eS I ,In at eo t J-)e ;4P- I. The CL: memory is random access.
ncn-vcail1 care vyith a :a:,acitv oi 16,-S4 :*4ol -4ordsl
.;arity; wnich is expandaoie to Z4, 7 o woros.

Fhe i7-15 CC Coerational Fliq)-i roaran (GFFi is 1iej.l

ei ant Qroqram modUleS whicri priinarilv oer~orm *-1sion L
c~alcuati ofl and OLLtPL~t the reSL~it t, :n tne _Aot:opri :.r-
SUDvSYtefmS. The eight proqr-km 'nodules are: ;-: e ,jt Iv e.

~ir~o-ir~~irto'rn und. Nai~c~.FlLifC iDirctoCr. LJLnr*>)
and ci~i~ Cmpter 3el Test~ -nd r'atr) SLrOL~tIfe.
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-3vSTEN F 1
SCRTWP.RE SE~Tr
3CTWAREI SLESYSTER1 T'FE :O-
DESCRIFT ON:

7Tje ::--i5, designed and manLL-atured z)v McDonnell Zirc:r&.41:
:cmoanv KMc~ir), is a single seat-. t~in turco-ar. air

sunrioi-it,- 4ighter wJeighning aout 40.GG POL~rrnS W 'fle':_n
.oni h cnavei p ap~nronimnal, M .30 pouna oofQS tnru.st eac.C

is in tine Mach Z.5 class. zirmament_ InClUdes 4-,:UM-7 £a~
4 AM Si dewi ners * and a CiQrn 0-al gun. The pr, nar, nizzis£ r
ao t. e -7-15 is air-to-air combat wiJthn goura attacK: as a
secnarv *:ai~aoilit

The radar svstem consi sts o-i Radar Set !-N/A~F3-bZ3 ano irna~:cator
~roL£O D-o3,~It is a coherent. X-band. multipie RF,.

.m~t~rned,:r.tac:. radar-. It-e system searches ?*Lr,
Ar~d tracks airborne targets wrula= pr-ovid:inq A L t1ir-:re
zis: Iav .:) all radar ir'-rormatisn. The svstem also pr-Dvi.fls
al--OgrCUno mapping and r-anq LL~q. as well1 as a racar oeacotn
mccde in ooth _iir-tco-air a-nd air-t-rOnd oper-ation.

7;ie Radar Zaca Pr-ocessor vFR' 1 a 'Hughes devel ooed gantra"

muroose computer w.hi ch provi des the ccal point 4or racar s,-
cur-aticn as well a.s -For iriteriace w'ith tather avionics
equioent. The ADF consists o4 a processor,-. t special

L I QUt ' .:)Lt MU t- i t a j)d in tag rated vocwer su~pi v. Three ~~
-:_.r'igurat10nS are olanr~ed: a 1. deve V j (S InMQCZre Iei L~~ flru
:-4 deVICE USLI'Ll SQL 10 Sta=:e reo-~*and a 'arger -;=r

st~ata Jev.ice to InCiLde :rle ;-rograrnr-nable Signca;l roeo-
Line Replaceao Ie Uni t as well as e~pansi nn acoace icr Pe'E.

* t 9'DF and ;:SP software are 1 caded toineTher. Vin& LP~zra
orcv/ide zor radar acqui 5.t tion. * track iind d'.iiit-in-test
'-unctions. The PSF programs proion oigitai orocessir>,L_
-ianar retUrnB.

E -20



THE 8DM CORPORATION BOM/A-85-O510-TP

SEy TEN F J ,,1 ,jC ;77

SCFTWARE SUIES'Y57EN ;rYFE :
DESCR IFT I ON:

ALLtOi1atlc Test Eaui~ment ,4FE) soitware acD~2es tziett-e

tr~ree C-1cegorias: :e-st So- t'Mare. 3'.oort Sc-twAre anci
~c~wr e. 7es & S t O -kre in MC L 1e S :D-zsqrA~ns vn i a*r: , 7 7

~esim~operati,:rs aran prceCureS t1MC1-C1 ar1 ,tn r.

~auI~ soiat~n~ c4 tne pATE.* andi or-:Drzams LVied ;s- ZCct

StIinuiIus afld Me-Isurement pramfeters used in testii:,, the
Avionics and ATE Unit Under Test (UUT). Suoport Zotja
InClL~des programns which aid in preparina. -Anal\vzina, afio
:nainta.inin':a test so-rtwar-e. This so- tware includes "7-

comoilers. transiation/analvsxs, nr-qrams. and i:un~h/rj-)1:
Drqrin. Control Sottware InCLtdes ocramS UsedC duir1Fr,,

, tCUti ~n O1 a test proaram wti cn :ontrla the nczni-est,:-,
.zperati ons o4 the A-T'E. Thisa so~toware is used tz :ec.ei
QtrQC-dLure but does not contai n any a-i the Bti muI i cf
ineasurement parameters Used in testina the 'JUT.

iL4E s,5'/Scem soitwarea prma1riiv inCILudes t ie H-v.ionliiz
lnte-rmeai-Ate Shop kA-13) and 4,lcnjc Depot Te-st Sz.atlicjr, "-L11''),
5 0S ,te m s . The F-15 A1'1 7TE suoiport sc- tware .,se-:

Adaoted PATLAS as the SOUrce lanq:UaQe. and tnsvi ICiid

~eir3.o i i LC o~er. -nicri is ca. L:: the ---. ca'
;LACE ATLAS iFAFA) compiler. Th-e control lanaLtRCe iS 3 Enc'Q
,-.ssambl ., and the control COMPUter iS the Eendi,*Q'. Ti
aeeCUti .e/7 s',.-stem zontrols J UT test .DpervL1r, SEL V. Zi -

IZ/F teaits and mass saoraae edit unct io:ns. The F-15 :-tl-I
C--mo't.er .:cntrol Svstem :CF svstem) is a iviced irnto iL~O±A'

'untinsas l-oiiows: 'I E1 cua.' controls ali
o-r. )Lramsi-s'bcro~zr-ams. kZ) -nltin-asm in~.a~

.T~C~r~ la-q..ac~ C>Eseuinc':o - et
~inctios. 4> Uility - those rMUtires IF- cin. CUci2

-erc. an~d M5 a-,itensinca - 4-c' nd 11"t", r~I~
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' 0F 7' FNE Si.EEiS, ,S 3 Ii I : 4 7 C
CRGT~oFRE SLj&SYSTE 1 7'(FYP:E -

ZESC ;PF71N:

7m*e ,oint Tacti~al :.4rma icn :' I tr I nLZ:)n L,,s:en

%,.sze ando a~ triQu i ni crma F cn -- ICmn I, OLC,. e r u!-m Q r- v

£uorovt. secrit tlioenceibit w r~a~nwstiianac
.'eaCna 3.'.'Ot and ~n esisa nce are nanar~

orov i des m~toi e sutr4ace sno oi roor-ne 40rZe e i~r~
*~e.~t~venavigtion aailit'y vyttnin a cjrn~nCn z2o-
re~receqrid and an intrinsic ijentivicalion caa111.

tnrZlUqn It-e dL 3vneminac 'in o4 orvQ J-2acLure Qcsova:2 n. veO*

ain d i a &n t itv i n TQr m at~F i , - -- n ce rn i -nc o r h t r L C 1 Ini -za . ~e
- orce el~ements.

7h HQ4aot-Aol SLlr+-ACe inter~ace 7errninai '.EIT, innuizoor-:
Z)r~v dea a transoarynt intertace betw~een C>e i:iQ izp
czatmalnd and control systemfs and the jTIDG rnatwor, rK :

I de -r at mrdar an-d 3~:-a~a n

*flLrQC -,.fl± 7e ?I:) r- o t n a n i D'M s
1L F a cD F

.7'. Tne HiT 'J Oce p-,- 4err ec zo as :h L aaa 7 i erij-.
'ie S odn.'er-ts the T DILt D~ Mesae Standardn a, tnea z

~ ct jrn; t.-nt ot the ir~~ nJTiLS 'Iesaag z :-. a
J~1.and , i e ver za.
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i3CF-W"RE 3 _STE S7_ %-r;-E C_

-'Ie icint 7act~cal :nfarrnatizr DistribLvclcn Sysi~em
an -aQvafl.3' Sysz2Tm .- nf'm orzv-. Z2' LCzYmmuIc aclons

-bae za aoilities ar mr*:'.ijec trrcZUcr tine abt o -0

provide securitv and reliaoility in hostile eFnviomen
Sec'Jrt v and .jamnq rassrnc a re cbatJ 3. f8 thrcLuiJn 1trt
oseaLdorandcn siganal Process31 a tech11 aues. The v.,temn~
a capability toc intarccinnec: scatterec SOUrCes C4 uv~.r~
S~tPOrt. and itelience im-Drrnaticn, wje3ans :r~e

weacons 3y'stems. a nd *ecisoonlf-fl3. i ~j z::naer>3. T
wro.ides mobile asrzac and~ si-torne force eiaeerI3 wi. a

rae-ance gr-id aro an intrinsi. ieti-Fication *a.:w L
~ ~ciahtne dissemi nat ion ow crvpto-sacura mwiwi cw .C oc:az n

Or idenltity information concerflinQ tr, -rier-clv ar!
Sorcw elements.

-he Class I is a hiah powered nernmi -r '7;h -

and'f -cnmun~fictior"3 U: s~stems. It zor lSC3: -, '

tric (:crncnur cra cramr soD- re To oartic t in -:e 7.m
r-'lhli r.V 2. on:e w aamilli. to transmin 1 &SE. 1- -

11I wIt~rnr the netw~or, s.c'>.ur *'r-. rz *-2c= : -~ :,_

00S Mc.. used for transn1331z7. -le Vans 1 -Y-01 .0-

E-7 -z 3md -,. . 3ir - 9 . C- . -
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THE BODM CORPORATION BDM/A-85-05i0-TP

S',STEM jTID)S
SOFTWt:E SUE4'iSTEM Fri)IE
SOFTWASE SUBIS'STEM 7)FE : SIIM
DESCR I T :ON:

7he Joint Tactical in-formation Distribution Systemn 'J71DS., 1--

'd ~entiticaticn caabilirtes 1: An int arateo ->.zrm c

Lo~-ation to :kitry, tacticai zand arde-~ense opercitu.t-or-.
.nese caSlmLSare provmdeo tmrou),kh th 'Ilty*
svsain to d.lstribLLta mn~orinaLion qUicVkly, and encrv/Qte C-

providme SeCUr-ity and reliability in nostile en-,mrontments.

Securi ty and jamrmna resi stance are obtained throuan the L'.=C flt

oSeLtdo r afldor siana.1 processing technricues. The svstei o r 0'.Lt=!S

a capability, to interconnect scattered sources clr SLJ r--ei LzAI'!';e.
si-kport, and intelliaence in--rmaticn, weacons contLo~e~
.Neaoons 5,,, teins , and de':1i si cn-inak j. nc ccinmanderB . j -

~rj''1eSmobile SLr-aCe and airoorne torce elements .- i.j

e~t~venavigation capabil itv 4i7:n a common o c i tI n
e+arence ct-id and an intrinsic identi-m'ation zlt

tiCL-C~gh thle dissemination o4 .:r'(pto-secure- position.vici.
,-d identity inflormTationl concerning octn +riendl., and no;-=T-' 1

n e Sit-Inal ;'rocesscr Liser : ER'SimUlatlon Soj t:LqECar
tt: noouc, t est and e-: erc 1se the ,au taoi1e Sur ; ace >ter ra=c e

ermnaid~I~hF-Cla-:ss I Operational COMOLter Prcqramts
it alSC o nL-Ites k-sers ..- IAno.cr E-7) nzr znne

-Sar -i j'7a JTS netivor'-
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SOF7T 6W 'RE SUEBSYS7EM :SY S EXE,; CIG5F
:-ORGFWA.E SLBESYSTEr1 TYPE 31
CDESRlRT I ON:

7Tne joint Tactical Information Distrib~ttlOn I JL>..
:- Avanced svgt.am which OrO\/I e5 ~nn a os*'v

r-,d enti- cat:.Ln capabilities i~ n ar i-iecratea -rrm -'Dr

oi ia':ion to mil iar\., tacticai and a:ir da-~ense o~t~r~
7Th ese capablities are pr-ovided tmroUoh the abiia~'* j+
s ystefn to distribL~te in~ormario-1L0i1.l anca encr~p[: ?u to
provide seCtr-ltv and reliabilitv in hostile environmert3.
Se-Uri ty And jacnmi nQ resis . ance are obtained thrcouqn the *-tsa-z
QSeUdcrandom sig.nal orocessm nc tecnni qLLS. The s\,s:am~v
A capabilitv to intarcnnect iiattereo sources (:)T'
3Lt~port, a~nd intelli~ence in+orcnation, weaaons Latoicrs,
weaocns systems, and deci si or-ma.- i cominnders. 7 :
iDro'.ides mobil1e Sutr -ac e an d ir bor ne t or ce el1eiuen r. j r a
req1 i N/ -e n-A,.,I ,a : jn C aQ aL 1 l1t:, - L t mi n a, cm mon p oDs i : zr
rae:4eence -.r-md and a-n itrinsic icenti-wicati-o:n oi

1:hrcuah the di ssenminatioan (:)- cry3:-0Sue noi 1Qn. Ve-i'/Cj C l

=,tnd identity in~ormation ccnaernina both -Frierdi . zird lh: .a
-nrc:e elements.

Thie -'TIES S',stem erc1Eer w ill be U m'd to rlK 1,'
' 3TDS ne, 3nd create test scrArios ±'Zr -carrecti:-a

oro'blems. The JSE will enaolie- real-itire JTIL - trac~z- .0-.
an Lore-d on 'the n _t incenuen t ron he SUr -zace tcrtcr
3L[ur Ze.
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THE BDM CORPORATION

ID
SITE : WR-ALC
SYSTEM : PAVE TAC :I
SOFTWARE SUBSYSTEM : AISF
SOFTWARE SUBSYSTEM TYPE : SUP
DESCRIPTION:

Pave Tack (AN/AVQ-Y26 is a 24 hour electro-optical target

acquisition, laser/designator, and weapon delivery system for
the United States Air Force. The system consists of a +uselage

mounted pod and associated cockpit controls and display. It
employs an Infrared Detecting Set which permits both day and

night operation along with a relative adverse weather

capability. In addition, it provides target location data to
the aircraft weapons delivery digital computer to permit more

accurate delivery of both conventional and guided ordanance.
Fave Tack is currently configured for the USAF RF-4C, F-4E, and

the F-111F aircraft.

The PAVE TACK Avionics Integration Support Facility (AISF) is

an integrated set of hardware and software tools and avionics
equipment used for the operational life support of the Pave
Tack Operational Flight Program and Operational Test Program as

used in the Pave Tack pod. The FTAISF provides capability to
analyze impacts of Pave Tack user requests for changes, to
modify the Operational Software, to verify and validate the

modified software and to generate organizational maintenance
level cassettes.

E-26
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THE BDM CORPORATION

ID 24
SITE : WR-ALC
SYSTEM : PAVE TACK
SOFTWARE SUBSYSTEM OFP
SOFTWARE SUBSYSTEM TYPE OFF'
DESCRIPTION:

Pave Tack (AN/AVQ-26) is a 24 hour electro-optical target

acquisition, laser/designator, and weapon delivery system for

the United States Air Force. The system consists of a -fuselage
mounted pod and associated cockpit controls and display. It
employs an Infrared Detecting Set which permits both day and
night operation along with a relative adverse weather
capability. In addition, it provides target location data to

the aircraft weapons delivery digital computer to permit more
accurate delivery of both conventional and guided ordanance.
Pave Tack is currently configured for the USAF RF-4C, F-4E, and
the F-111F aircraft.

The PAVE TACK Operational Flight Program (OFF) provides an

interface fUnction between the PAVE TACK pod, and the
associated aircraft cockpit controls/display system and weapons

delivery digital computer.
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30FTWARE SUES'YSTEN -WNC
SOFTWARE SUBS'YS7E 7'YFE ]
DE3CFIFTICN:

7hea n a,,i aat ion an d weaoon del ivery s*ystem Irn tmii F- 1  i-zr~

is ani inrtagratedac in: s.stem. he fleari- ni :-~
=rS! StS -)- tLwo Mi SS1Zn CoOUters. Onefl ct~ee:c&a

#uncttions primnarily as a weaoo-.ns delver~v CL)MUtar arc. r~i-e
othier iunctions Pr-imar-xty as a qereral navication coinCULtr.
The Operational Fiiont Fr-oarams kGFF') IL-aded into triese
CompuLters provides the naviction and vjeaoon delivery
comp~utati ons arid data recuired 1 0r a~ttoMatIC c e-eapcn del ii-erv.
'taLkL 10CIC - C Mfost +UnCtionS O1 each ccomnCLiter alizs at--
computer to pericrm both na'VIoatLon and weaoon civrr
-Lncticns in the event o+ a sIrale COiMDUter aijre. =cme cLt
r* - major oduIL-S in the OF=s a ;re:

kl1) Naviqation
(Z :at--- Entry

:~Designation
4) Steering

.,5) 'Weapon Del ,very~

F- F-hI OF~s written be-iore were in IL~fl -,Ssemnb v
,,anqLuatce and were nosl:eo in IL- 4-FL ZomQUters. --. ri--nt

zar wi tten in Si raer C-EA SSaeiV L arloUa~e ao~ah
1 maner .Yespcns -vs;r z~mCrnourrs .NC. 1*w

D - 1 1 OF: into Hior, Order LanqUaae k J G'.- L I Cs cLr et

E 28
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SOF7WPARE SLJBS*S7EN : WNC
SOFTWARE SUE'S'YS7EM 7'eE F

-:he navlaation arc weaoon ceiixverv, svstin in the -l aircrat
is n Itecrated avloru:s sstein. he heart 04 ZhiS SYSCeM

z,.rsitso- two mission CMMQL-zErs-. : ne o- tnese :=)m0o'tera

zzompu.ars pr-ovides the naviaavicn and weaocn dl~r
--omutations an-d data reqUIr-ed Or -ALIOMaCIC oeapor deliver,,.
Sa CLk UDlogic -For most tunctions .:) each comp~uter allows ih
ComQUter to oer~orm Oath naviqatio, and weaoor e''r
iurlCtlOnS in the event O' 8 Slnne C1DMQLl::r t-1I~re. L.)me -z

tne major ModUles in th-e CF;:- -ire:

2 Data Entr,
Z) Desl~nation
4,,'Steering
(T) Weapon Deliverv,

-~. -11CFPs written be-;core 1:G wer-e in ~i'i ,-.5Sft'O .

Lan'quace and werze hostec i n 151- 4-FP' i :ofnOLUter-3. .uLrreint: JDF :

arec written in Sincer CF--E(< 7ssernbiv Uancuace arc -1r L s 1:E-

nr Singer Weaons NAviaation Conouters ,YC; - reri c.e ui:.-e

-~-t :~ FF- into ril,7h Or-der LarLLa~e 15''f. i rrL
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ID - Z

CYS7EM: S1A
SOFTWARE SLJESSTEM :WNC
SOF714.RE SUBESYSTEM TYFE: F
ZE3C.-k 1 T 1 N:

The maviqation and weapon deiivery system in the F-ill aircraT' :
is an irrearated avionics svstem. The heart oi- tnis 5sram

z:ons is 7s c-1 tqo mission ccmouters. Cne ot these cornoucers
4 j,-nctions Or-IMari11Y as a wJeaoons jeiiverv cci-OLuter and :n-e
cther 4unctions primanity as a ceneral navioation COMQUter.
Time CperAticmal Fli'ht Programs "C)FF-) loaded into these
COMPUters provides tne naviaation and weaoon deliveery..
comput,-ations and data required ior a3Li oatIC w eapon aelivr,
BaCKLLC logic -ror Most -LUnctions o- each COMOUter allows eil-ner

*:op-i-r to per -orm both navigation ano weapon divr
unctions in trme event oi: a single Ccomputer TailUre. Some ot

t 1-1e major Modles in the 13F~s -ire:

i:Nav I Qar.I on
k i'ata Entry

D) Desi.,ma t Io n

L~weapon Delivery
Ai ir, zi D;.sp av

-ii ;7-111 OR=s written be-iore iS?6 were if- ILri ;saeulv
-inqt age ano were hosted. in 1&M 4-F-- c.-)opte-rs. Curl-ent -s
~re written in Sinqer CP2-EX "-ssamoly LanQUICe and are M-OSZE1I
11 1 Mi (--r A e--A p r)r N a v I Qa ti :n Co0M 0U t er 9, *N C ;-4 r e wr ite a D

Z F; in)t o i a n r d er uan CU a Qe k L 1 5 Ca OUr r efi n - 1-
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A5TLZ -rz

. S TE' .- '
IiOFTWARE 5LES'ESTEIM - PT
SQF7Wf-)i-E SUBS'r"ST-i TTFE I71
ZESCR 1 F 7 ON:

3 i.Ln~ue~'t,2ilcrad '3tzfl1-Lcrle sc-rr Bv~ten oLnri~.,
z e a e in re~al-ti me, rec 1 .l in r 1 LLrt5 Tr-Lt-t r r ,r
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3:7 :CSTE _F
S'fSTEM: 5-
SOFTWARE SL S'IEil S
zCF-WARE 31jE'EYSTr TNRE -T
OE3CRIPTICN:

&h E-5Z 'jeapons Svsten Trainer w'ST) ile ct.iv Lr
e trainznq conduiCteC at time CdLmoat Crew Train inci 3(:n-cz i

zind M1ain Leratlna Eases JLKtv pi iil

initial cmoat cr-: VJ qLIU. i3.idfl - 'fID") ission CLua~--iCat.ZflS
and oo0nt..n1Uation training -L-r tne -,)aintenance ot nivoa
:reW MeMbers andj combcinerd cr-ew cro-rioenzt/ ,ii :r~e ~cn
t-Actical missions. Trainina that is directiv trsn.-Zl= :z
tn7e aircra-t will be provided cr Em-5Z Pilots. Cooiio~zta.
Njavigatcrs. Electronic War-#are u4-i-cers, anid EeioensiEm z-Uf-F-er-B.

71nese capabilities will oe imolemented thrOLLon -mioQn ~ii
SIMnLlaticn c4 - licht and system cnaracteristics and
iicorpora':ion o- Lnsr-mtidaL eatres :isiz!-ea -c aiL

-str kccrs in their task. o-t inrtr..ction ano e-Crrac
eVAaation.

'%-ainina in mission reqUirements from mre+jlant t.D C~i
n ay o e accomp i ished and wi 1l include:

12Mission olannina
() Transition training

Ta :eo- ano landira traimi ,a
"4" Erner~encv procedure t1,-a i r .no

7~' nStrUMme7t io~nt orocedtlireS ar-o ternni-Q~e
:' erial re+-tJelinq o)Peration)S
Generai MaViqatiOr )rOCedL~reS

3m Cel esti1al and oressure o a t ern n -,, i:a cn
:~Grai tv weapon dei very
V.) pecla.: 6qe-Apon deliverv
'. hor t Range Attac . IlSal e,'"ir Lacr-CeCl SrjE? 1 :5

Ze i .eru
Ter-rain avoidance ProceCUres and cecmnioaleS
h, Tr eat ev-IIa t Ionr an r jIAmm I J-a

I- r ai1QUn RirlIrCo
* Z Ofl1(lLI i cat i or pi- Jc-dureS

lo) Crew coordination
I . Emeraenc,, war order trainn
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SOFTWARE WET
SOFTWARE 3LDS'YSTE1 T 'F-E "'77
CZESCRIPT ON:

The:-i5 Weapons Svstem 7ral ner k WET 1iii e 4ect-,vei.
SLport the tr-aini.ng CondUCtad at the comoat Crew Trai.cn
Schools and !*aim- Coeratiric Eases oi provi~ding caoail:,
imiti.al Combat Crew caicto.msin~a;ia~n n
continuation trainina + or t-ne nalnterance z+ inlliiual *:re,.-
memoers and cozmuinec crew airectly -r-ans~erzaolp toL tine c--
-.411 be or-ovided -#or rC-i75 pilots, coilots. anc navia-r-r::
These cacacilltises will1 be !rn1iemented tinrOuIn hlnih-)i-
SIMLIlation o4 ilight and system aar-acteristi-:s and
incorp~oration o+ instructional t eat,-res desi.:inecl to aid
inStrLUCtors in their task o4 1Mtrution and per~crinance

eva uat: I n.

The KC- ySWT desian -,zudiie intcD -tCUr mjr OVCr
Riioht. Navioator, Di'~itaL laCiar Lacfc mass, and miL~ Q.mC&
Gener at ion G .,3 and I nc 1udes the 4 ol Iowl nQ:

( I, Re~lica 04 the kC-17, h>,L ht Sain:~ ocs I I zr-s
;,or the pilot and copilot

(Z.) Si: -deqree-c-4-4reecom syneraisri.: not-on s.,sten 1
tr'e Fliqnt Station

7) Inaceenoer t reo 1c a o+# the Ni-l N.l pa Lr :t-',: ar
wjitm cosi tion 1;cr tile Navifzatnr

4~Moder-, CR7 fnstrLUCto-r ttn
Dia Ootal Radar Lanamass ~~t~

(6) DIG visual 3Stem
-7 ii-E.lmer S, 7-. c~mcuTer =omcie:,es

(2) Cver - t"Ie -S hCU Iae r in-.s t ruczt o r ~o s 1t r s tr :cr ~x
z- the t.*-jo stat--on3
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E2P--T o4Hr:E S "5 SE-

:*F Wo; -,: -, E-7:4n 7 ~ ae 'e e n

- r f-2D 5e or s i J.c2 n 7e J 04"tRr La 'S :i~
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30FTWj4RE .3LEBSfS7TE'I 7',E
ZESCRIPT:CN:

7he Fire Control Commuter kPC oe- c~rmsf -e '>tncc.in L-
Drnirv, im.n tance no the "i Aeacon B'vsti E : *) e a Qr O r- .

rvigtir-ratel iunczicns, ana sel 7','3t. ena>vrin. C
:n-)e ~1 c1cal zeratiors an .eW1 C u~r~ia. cn-nt-cns C

1 oi rn nt L re~e fIV +c ~Ur CZ On S ar- crr I eC Oi iu n mr me

Ch _)gM-i screte 2 iouts. oLtows ?J1Q anlog OQ 2 LLZ;CU=WLZ.

Th sl o- TLvjare euta inr the FC is rtE?-rreo tof a± e 1i

i w .tuen 1 ri the jCTI-AL J71-: h i gi crder 1 anuaC 1 1_ ~I
nEC'ifl1:ed In -a modular -structure. Minr aemeflts ofF. n
.ra written i n rMalc 70 AssemoI1 language. Tine 1-: Isr we
oniv F--o UP> wr-icten in higih order languIage. Thie otnecr s;

OFsare written their appiinctble assembly ,rcuaies.
WA~ is stor-ea inl magnet ic core irencrv. n le nDr cqr :R nTh(1 nc

lang~uages used were2 L~emenced prcr to tie CL
Cos~t and timning considerations PreCi~ide -ercr_,,,-hT)inL t. es

P- s in

-n -EC )-Fr- orovoe loi and comp ~fl D~utations to iolemen CifCF

:zrsms z4 crnmuter processing ifl,:rLttns Lvjhi2z n,e

develoce, i si i allcated avionic re~ul2-eillefVS r.v
ol ins cent-a.. role in integrating~ F--1 sensors an oio,

'-tn :e JIe~ire-: 'ire control system, Lne GiFP .iu deicn-'-

amniuntinn ioe and is maec in azrztL

27D-4@: WOu Me C~rii.ratinin MFli'geffl~-n oiai. n

~ *~- '3 eavl-oi vF zram~ .- nfI~f szor=RtEs :&, jz

oac t-.ari'er-i zvew wen~ HL'riU ;i a l1
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SOF7WARE 3UEIY STEMl FCRF,
'35FTWgRE SUBESYSTEMI T't'FE OF
DESCRIP TION:

Thie F-16 Radar is a coherent pLulse-dcDQier, multIMOde. Jloitzki
iire controi sensor *.,esic ne-d to :c0M1o)eMenr: the AI,- SU erli)rlt"

m-cj zhe striP:e roles o4i tnie ~-~mult-role - ctr n e r
S T mAd e LL o0 si; 1ie recL ao CL 1eUn)i1tS -'L FUs) - Itenna.
r~asmitter. 1c,--oier, P-adi -r-Uency untit, dialtai sua'

crocessor. radar COMPUter-. and racar control pannei.

7he Pjr-e Control Radar Coeraticna Fliaht Proarm (.FCF-. uFF:
resides in the radar rncouter an-n interactively ccntrais trna
iUn~tlOnS C4- the Other -#lve LRUs. Communication with the cz~ --
BVI~rnIC c::omQUters is via tnre,' MUX bUS. ciditionaIlv, The F,:

Ss i tin other S~kbSvSCe!DS th'rLLCh i scrt:te
1rPItsCOUtPLtS. Vldeo * AnlaiOCig no1Ut/OutpLut. end 5'vnchro

I rIUr / lUtDL~t. The FC- JFF is written in as-semoiv lanoLtaQE tn'n
t-e C~FF StOrAoe rneULm is erasaoie-rortammable rea .d-OnL,
mnemorv.

0;e7Pu-F pro-ides the pro-.cessinq necessarv to imolemernt
r-adar svstem modes and -Unctions. and toD Qroviati Qverail
control o4 the radar hardware. The RCR CRF' prov.ioes the
req~uired =cmputations to roertorrn the F-loz modes 0.r coel-a'tI':n1.

The FCR operatic on mode is determi ned b'. mode commands re-zei eZ
-Om thle adar C-Ontrol F-- .nei * the i ire CLonrol 'oinputer. w

t-.'e Stores fManagement S~bsvstCefl.
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S5>STErI :i
~SOFTWAtRE SUZE'SET Ei : MS
30F7W;,E S'UBSYSTEM 7fFE: F
DESCR1FT7I1ON:

The Stores Management System~ %SN0E Dr-:vos 4or the r1r

cci-itroi ra1 eaie, ano at t a:icni -r rtc-e cma e '
emergencv ojasis. The EN~S ownsist z- tFPee i-~nzor ~r.

tine FRemote inuerjace Unive. me 7aC ScWov~des. a ccroirosua

3 t a tULS. and del ivery mcue.

..OrMnucation qith otner aviofiic comcL. ters iBvia :r A LS

Addi ticnally. tne SMS 1 ncer-;acez wi th ati-er suuzysrtea tL ~
dis~crete And anal og infpLutB,; OL:tOL1t. Tne StIS C~rt r it

read-only m emory, and is w~ rit ten in ss3emc1tl? inggs

7.e SMS con tains tw~o 7;-,rrc'~Q- .Te +ii-stri r'r s-
provi ces icor tine ah~rl±tor * controi ,:-nd -e± e-te =+ io-e ce
stor.:s. and 4r jeittiaol )n ~a selczlive and Cflner:4ecfl bQ-A~iiE.
T'ne secondJ mx croprocesaar vdates cntz SCP rda co7. A~v ano o.tl
data to the WsL. 1+ either mi crrcessor or its
memory or data busases Mai-iLtmnction, the oth-er -Ficrcc!-,zcesF-or
wil1i shut i t down and wllJ tI 0C't Ov LtS sc-rc o's
':cntai ins thne provisin a1 OfS cr o.mporehenSi Ve 1:0~C~ t

mi nimiz:e tine amcOU111: Q-, eFr-a~ eatin fl ;-,?QU: -auC in e
'u-nct,,'ns orcv-ocd oy tine Ej-3iS lnude V~e-olz o-r:.'.:

1 Noni i:or rinO - -! i-s lav o# stor-i i ktz-nt lF izzs:icn,

.OC-Atl On, I.li--t,, .- nd Dreu 2nt sr-a:.-ts.
IZ, -n tr, -m reap airat : : or sores reieAsa tr- -. i,

ccntrol, wic n all ow ore-prouranmx ng tine EM'S or :n wcurQc

11Release -accomolis-ment m-r a-riru sor _~ei n

1 j.ettison - ele~cti e o r se~ecertc.z .

nt-:: S,-iS mernor.- V1ic the SCF.

m r'.mi-er Vor rc2-determn-A :-s. . io mrwwraos r-r 15I W0

;L.)-2 Qresen io th ma n m m r- -- c

zeiariar atr all r V -~~e to DQW * (Q~ - jce /~t

rean vv-rpc iotiion o ac~ .cc mite,

Sti l -S,1 i->3. r!P a SM 10 USt;.i LA[ -d-j L
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SYSTEN
SCF74RE SUBSY~STEM F;
3CFTA2RE SUBSYSTEM11 7yFE OFF:
DE'SCR 17 LT 1CN:

The A~i r LCLLnChea LCru se -ii s~i I a Coer-ii1 oral 7 1 ion c Erc
tALZM OFF: corov Ldes ai L o-; t: conr:iIc Ct1 z rs"ou-r,~ t-
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ComTputer SYStem. SQae(Zi~iCall'. the OFP is desioned tL 0c.
#oj loWing:

( 1) Provides comman-ds to thne inertial PeeeO*~i:t.
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2 Monitors Inertial fhoviaatio:n Element i UI 1 T

c-i r-cuits -And taSstS -AVi or-u S BUDSYStems.
t ) omrLUtES Air ',enicie AY)oosition andveOi/

relative to earth.
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eiament alianment.
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'ertical a lauerai steerirnq commands.
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del.)I OVrent jt i:he recover ' ' ~ t o-r ni diir 1,-, 1: y
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ID : 51
SITE : OC-ALC
SYSTEM :B-lB
SOFTWARE SUBSYSTEM : CADC
SOFTWARE SUBSYSTEM TYFE : OFF*
DESCRIPTION:

The program requirement o+ the Central Air Data Computer ,CADC'
is to supply air data and stall warning oata to tne primarv air
data displays, flight control subsystem, a'lionics compter, and
other aircraft subsystems. The basic unctions supplied by
CADC are as follows:

(I) Provides altitude and rate o+ ciirnunescert
cal cul at i on.

(2) Provides mach/mach rate calcu'-atior,.
(7) Provides calibrated airspeed anr, acc:z , ticr

cal cul ati on.
(4) Provides true airspeed,,acceleratiL , aFO temnperature

computation.
(5) Supplies air data and stall warri-tg data te

primary air data displays.
(6) Provides operational perforna, ce -Aata to Zentralizeu

Integrated Test System.

E-54



i 8~~DM/A-S5O10T

THE BDM CORPORATION

ID 52
SITE : OC-ALC

SYSTEM : B-1B
SOFTWARE SUBSYSTEM CITS
SOFTWARE SUBSYSTEM TYPE : OFF
DESCRIPT ION:

The B-iED Centralized Integrated Test System (CITS) provides or
the collection and display of fault conditions in both avionics
and non-avionics subsystems. Data identifying failures
detected by the Central Computing System (CCS) , as well as
those detected by the TFACU and FACU, are consolidated into a
single ACU (GNACU) and transimitted to the CITS dedicated
computer. In performing those functions, CITS performs the
following tasks:

(1) Scheduling and timing control of functional modules.
(2) System error handling.
(2) Verification and selection of operator commanded CITS

and Avionics Ground Readiness Tests.
(4) Transient fault filtering.
(5) CITS peripheral and computer self-test.
(6) Scheduling and servicing of I/O operations.
(7) Reading and recording of operator entered data.
(8) Supplying responses to operator request.
(9) Configuration of aircraft power per load management

mode and test requirements.
(10) Displays avionics messaQes.
(1i) Assembles messages for display, print and recording

purposes.

(12) Performs fault detection and isolation tests on the
aircraft subsystems.
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ID :5

SITE OC-ALC
SYSTEM : 8-1B
SOFTWARE SUBSYSTEM : EMUX
SOFTWARE SUBSYSTEM TYPE : OFF'
DESCRIPTION:

The Electronic Multiple: System kEMUX) computer prngram
provides for processing necessary to perform electrical control
of aircraft subsystems via interface units called remote boxes.
The program also provides the interface by which ground
maintenance equipment can control and test aircraft subsystems.
The EMUX program does not have a functional relationship to
other computer programs. The primary functions which are
implemented by this computer program are given below.

(1) Control Bo.- Data Transfer Function - This function
provides for data transfer within the control bo:" read-write
memory. The processing includes transfer of remote bo;< status
data and loop-test data.

(2) CGMI Function - This function provides for Central
Integrated Test System Ground Maintenance Interface (CGMI, data
processing. The function processes three words which contain
aircraft subsystem control signals.

(3) Control So.., E1T Function.- This iunction provides +or
performing the control box self-test functions. The processing
consists of testing Boolean processor instructions, the
accumulator, the PC Processor and the Caution Data Processor.

(4) Load Management Function - This function provides
processing necessary to determine the aircraft electrical load
management mode. The function processes signals recei,/ed tam

the various aircraft subsystems, the CGMI, and fron the EMUX
Mode Control function to generate a 4-bit code.

(5) Caution Light Function - This function provides
processing in support of the Caution Light Processor (CLP).
The function generates a light flashing terin value, and three
other term values for the equations which tne CLP evaluates in
its processing.

(6) Pre/Post FC Processirig Functi on - This furct on
provides +or processi-g in support of the f-C Processor. T'i
function is performed betore and after RC processing. The
purpose of this function is Lo validate and conrigure F-C daca
and to initiate the FC Processor. The Post FC processing p_,rt
of this function provides processing for CGMI IndLcation panel
display.

(7) EMUX Mude Cor,trol Purtion - 1his +unction provides
processing for determining EMU<X system rode ,0+ operatiofi.
There are two EMUX modes: fliqht mode and grouFnd miritenkr, Le
node.

(8) Aircraft Subsystem Control Func Liorns - These +UnF t1 Cr5s
provide processing for power contr-ol o air(ra+ subsys efns.
Though the subsystems are di ±;erert, the processinq t formed
In support of each is virtuallv the same.
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ID 54
SITE : OC-ALC
SYSTEM : B-1B
SOFTWARE SUBSYSTEM : F/CGMS
SOFTWARE SUBSYSTEM TYPE : OFP
DESCRIPTION:

The Fuel/Center of Gravity Management System (FiCGMS) software
is divided into two separate programs: Main Program and Signal
Conditioning Program. Together, the Fuel/Center of Gravity
Management Programs provide the processing necessary to measure
and display fuel quantity, schedule fuel usage/transfer and
control and display aircraft center of gravity. In addition,
the F/CGMS processed inputs from the surface position sensors,
the Central Air Data Computer (flight regime data), and from
the Electronic Multiplex System (EMUX) (discrete inputs from
the cockpit controls). It also provides outputs to EMUX
(electrical control signals) and to Centralized Integrated Test
System (BIT data). The basic functions performed by the F/CGMS
software are as follows:

(1) Provides an executive function which maintains control
of the Operational Flight Programs (OFPs).

(2) Provides an input/output function.
(3) Provides a fuel quantity correction function which

corrects the fuel quantity valve for variations in tuel
reference signal, fuel contamination, and fuel densitv.

(4) A center of gravity function determines the aircra't
Center of Gravity and its limits.

(5) A fuel usage scheduling function provides for fuel
pump and fuel valve controls.

(6) A test function performs CFU memory, signal
conditioners, and F/CGMS system indicators test.

(7) A ground test function provides ground test routines
to perform aircraft ground checIVout.

(8) Development and test software will applv to each
module.
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ID : 55
SITE : OC-ALC
SYSTEM : B-lB
SOFTWARE SUBSYSTEM INS
SOFTWARE SUBSYSTEM TYPE : OFP
DESCRIPTION:

The Inertial Navigation System (INS) provides the navigational
data utilized by the Central Computing System (CCS) and
Offensive Radar System. The basic functions of the INS
operational software are as follows:

(1) Real-Time Executive
(2) Inertial Measurement Unit (IMU) Alignment/Preflght

Calibrator
(7) Provides Navigational calculation information to the

CCS
(4) Provides steering outputs to the CCS
(5) Provides IMU Torquing
(6) Performs Built In Test
(7) Processes ML(; Messages
(8) Provides various utility programs +or support
(9) Provides for System Mode Control
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ID : 56
SITE : OC-ALC
SYSTEM : B-IB
SOFTWARE SUBSYSTEM : ORS
SOFTWARE SUBSYSTEM TYPE OFP
DESCRIPTION:

The B-IB Offensive Radar Subsystem (ORS) operational +light
program is used to control the Programmable Signal Processor

p 'PSP) and trie Radar Display Electronics Unit (RDEU) as
necessary to accomplish radar functions. The F'SP is coinposed
of two functional computing elements, the Radar LComputer ,i-C)
and the Array Processor (AP) . The RC in general performs the
radar control and external interface functions while the AF
performs the radar detection data processing. The RDEU
contains a general purpose computer which interfaces with the
PSP and controls the display of information on the Radar
Display Unit. Two basic modes of operation are below:

(I) Multi-Mode Radar Mode - This inclusive inode consists
of many modes performing the following functions:

(a) Provides quiet mode for non-radiating periods
between active modes

(b) Provides high resolution ground map to provide SAR
surface mapping for navigation and target location

tc) Provides accurate measurement of navigation
position errors in Position Update mode

(d) Provides low altitude terrain evaluation profiles
in Terrain Following mode

(e) Provides an azimuth vs. range display of terrain
above a specified altitude in Terrain Avoidance mode

(f+ Provides surface mapping for navigation ano tarc t
location in Real Bean Ground Map mode

(g) Provides navigation position update with respect
to the :nown locations of fixed ground beacons in Ground Map
Beacon node

(h) Provides azimutt, vs. range display _t rain;all in
front of aircraft in Weather mode

(i) Frovides i rterr-_gati on, trac ing of airuore L n
for manual rendez Vous wi th tankersa in Rendezv ous B ea n ? t?

(J) Provides sl in-return tra Jing o-+ other airramt
Sk) Ground Moving Target Identification. Trac i ng mo(ile

detects/ tracks fast moving ground targe -s in Rendezvous mode
(1) Measures aircraft ground velocitv for- naviQaticri

alignment in Velocity Updste mode
(m) Measures aircra ft altitude above terain oe,,onc

range of the altimeters in High Altitude Calibrate mode
(n) Frovides ranging data to a designateu grour,-

location in Air to Ground Ranging mode
(2) Radar Terrain Senstir Mode - The +ollowing nodes,

described in the multi-mode radar mode section, are incIClUdec:
quiet, terrain followin g, terrain aidance, real bean rourn,1
map, position update, and higii altit-de calibrate.
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